Lipid tempering simulation of model biological membranes on parallel platforms.
In this report we have tested a parallel implementation for the simulation of lipid bilayers at the atomistic level, based on a generalized ensemble protocol where only the torsional degrees of freedom of the alkyl chains of the lipids are heated. The results in terms of configurational sampling enhancement have been compared with a conventional simulation produced with a widespread molecular dynamics code. Results show that the proposed thermodynamic-based multiple trajectories parallel protocol for membrane simulations allows for an efficient use of CPU resources with respect to the conventional single trajectory, providing accurate results for area and volume per lipid, membrane thickness, undulation spectra and boosting significantly diffusion and mixing in lipid bilayers due to the sampling enhancement of gauche/trans ratios of the alkyl chain dihedral angles.